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IHTRODUCTION
\\

A c~mputati~na~ program h~s been prepared by the Information
Processiog Jiv sion to compute a particul ar Reradiation Function
~~~~ Transfer Function W ~~~~~~~~~ Impulse Response w (t,p) and
Reradiatod. ~~veform g (t ,~~) as defined beio’~r in terms of the
incident plane ~ravo pulse. This IBM 70i# P~ogram1 designated USL
Program No. O~32, is in Fortran II language end is described in
Appendixes A arid B. ~i~ ilar computatior.a~ programs are described
in USL. Tech. ~emo . ~~~~~~~. 22~+2-.l1i-67 and 22ii2~l56~67.
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fC~j ’C~~~ ~t/~~o ohenornenon .

This n~~~ ram e )mputes for lntei~e~ va ues of ~

(a) a~ c., ~r(X)

(h )  •
, .  (~•- ,P)

;
~~~~ 

MAR 3 1911

r~ isTRIBuTi ou ~T A
Approve d iot p.. ‘-bc telease;

Distri but ~~:~ iriJ ii-r~.f t~d

j~IIL. _‘ — 
~~~ 

.•~~~~~.-
_ - .—

~
..—• 

~~~
.. .* • • - 

‘ •~ • .—. 
. S S S



— ---

~

-- ——--- ..----..-

~~~~~~~~~
---

~~

-—---— —----- 
—--~ =-~~~~~~~~~~~ — - - -

Cop.y avaflab]e to DDC does not
paz-m it fully kc ble repr oduction

~~~ Tcc~
22~ 2 — l ; ”— ~~,’

I
- 

~ •
- 4

L ~
‘

~~ ; 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

( • - ,P)= Z ’P(~,~ -~.) ~~~~~~~~~~~~~~~~~~

-
~ =

1 .)  

~~~ :t)~~ E’~
(%J ) ~~~~

0

,
~ ,p)=

f( t )  ~~ ~il•~C )f~ (7I

- 
- - ~ .n o~ ac ~~~~~n 

~~ ~. . • L:~~- .
. J t : .~~ ~~ 1~~~1 } 1I~ f • .~~- t  - -

i~~~~
’’: ~~~~~~~ C~~Y

t 5-
Ccp-y avc oh~-~ to ~ ~~~~ ~1ot

perrrit fu ’l , ) 5 ~~/~ ~lo r -

4

S 

S S S -
— - S-- . - -

~ 
-

~~~~~~~~—— - • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —~~ - S •~~ — . -~~~~~~~~~~~ •~~~~~ -~-.--- • •• •~~~~~~~ 
____



TJSL j .~e i.. ~~

22~~2-l57-67

x B , a~. I t.~o IBM 7O~ Fortran II Pr=~Tra2,. is

t data ~c~: re~iu :~~o~ b:1 the pr gram coim;ist s n C

_____ 
I

Card Formats

~~~~~~~~ ~~~~~ Contents

a1
a2

17-2k x~
x2
C

H —  v
)

ISi~P ( se t  oquel to ~ero to compute
• ~e.cad~ aticn Function )

5 5_ ~T7 JS1G~ (set equal to zero to compute
T: ansier  Function )

5~-GO I:~lKp (set equal to zero to coxpute
• • i:.pLI~so Response and Rc~adiated

For ou/~ jcbs requir!n~, the use
• uo~p tape a.t least nc of

tuc above op~~ioLo; variables znr m~~ .I I o:~t he set equal to zero
N3TOP ( i r .  reference to ~-u~ -a~ :: ated

iefo~~ Array (~ , ~
) :STOP s

the number of times t is m ere-

~ont.e~ ~~~~ has ~ts ~an~: r...‘a •u~ .

Li.~ ~icl ~m
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Card No. Cols . Contents

2 39_LtG Mexim~ n value for k

9-16 components of A
17-211. i), ~
25-32 components of N
33_ 1.~O
)4i_11.8 /1 x2
149-50 I~ t
57-6~4 Increment of ~ )
65-72 4k

i-C u)0
9-16

17~211. Maximwn value of ‘~~~

25-32 Initial value of ‘~~

33-Ii.Q

Formats :

Card No. I - Format 6F8.3, 513

2 - Format 1i-F8.3, 2k, 12, 2X, F8.3

3 - Format 9F8.3

14 - Format 6F8.3

Tape Units Required

Tape Unit No . Tape Identificat ion

3 Data Input
Values for Reradiation Function ,
Transfer Function & Impulse
Response .

14
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Tt Dc J:~:~~ ~. oo re ’i (ce: it ’d)
L

Calcorn~ Plotter containing values
for Reradiat ion Function

Reradiated Waveform Array (k ,t)
7 Transfer Function Array (k,~i)

Impu1~e Response Array (k,t)
ço Dump Tape
tSS5 must be cbwn to &‘mp

No other ~;ensc- i r i l tch~s are used.

Subrout i nes_ Required

Subroutirc A1~~ computes the values for A(t) array referred to under

S 
equation (~: ).
Subroutine 3os~er. computes the values o.  cylindrical Bessel Functions
(See rcf’~rc;Lce (1:) nri Appendix C).

S T

PROGRAM OTJ2PUT

Tate ~h contains:

(1.) The val’o~ s for the ~ array plus the correspondiri~ va ucs
~or the Reradie5tinn Function according to Format (ix , F1O.5, SX
F~O.5)

(2) The -ialuec for th-. product of ~c and ~z p’.us the corresponding
values o. the Trs•osf~ r Function accur iin~ to F r. sa t  ( ‘ .x , F I C . 5 ,  5X,
F’O.5~ .

(
~

) Tim’ v~’ 1 ceo for t/k plus the c • ’ro ~pooJ tnN values for the
I p ~~t oo t c c . - - r.~Uog t o Forr ~at (i*~ F Th~~ , 5X , F~.O .5)

0 ’ “1.

1’ :. - ~~: Rt ~.-ac~ia i b r .  r u (C o l e Tr. r F tte~ t r p c )
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~O~~C ~~O

:~~ r erad1at5il ~‘oveforn Array (k ,t )  accorairig to Format (n o.5)

Tape ~T cor~tai~is:

The Transfer Function Array (k,w) \rith Format (F1O.5)

Tape #8 contaire:

The Impulse Response Array according to Format (n o.5)

Tape ~~ is a du~op tape.

Notes: This program conta i ns options to com~ute or not to compute
any of the functions mentioned above. Tape Unit Nos. 6 ,7, and 8 can
be used as input to USL Program 1c.  0309, “Representation of Surfaces:
A Co~~~.tcr Fro~ra’o to Plot Contours and Draw Perspective Views”, by
Edward 3eards;-rorth, Jr.

SUMMARY

An 13M 7014 Fortran program, USL Program No. 0332 , has been
written to compute a particular Reradiation Function, Transfer
Function, Impulse Response, and Reradiated Waveform iii terms of
the incident plane wave pulse.

Z~~theznatician

“-S
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APPENDIX A

NOMENClATURE LISTING FOR USL PROGRAM NO. 0832

s(~~)

~ (I)

REB.AD(I) Element of Rerad.iation Function
Array

TRFER(I) Element of Transfer Function Array

AKw (LM ,I)

RESP(LM ,I) Element of Impulse Response Array

RATIO (LM,i) t/k

GSUM (LM ,J) Element of Reradiated Waveform Array

Al a1

A2 a2

Xl xl

X2 X2

C I c

4 V V

N

w w

WMAX Maximum value for w

T Initial value for t

AK k

?..Ui

~

. .!1T

~

T T 1 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --,- T 15
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AJ (MAJC Maximum value for k

Bi
components of A

B2

‘I)

~ ‘~r component s of N
3)4

35 j~~x1

B6 Ax2
B7

B8 Increment of w

BlO

312 A k

O~~GA

DELTA 4w

TT Maximum value of

TAV Initial value of

P1~~

9
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APPENDIX B

FLOW CHART FOR USL PROGRAM NO. 0832

“R~~ADIATION FW~ TION, TRANSFEN FUNCTION, D~ ULSE RESPONSE (CASE 1A)”

10

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~-—

% 

::: : S ~~~~~~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~



-~~~~~ -S~~~~~ S~ ~~.-- - S -~~~~-— .~~~~~~~~~-S S -S -— --S-S---

USL Tech. M~no.
22)42-157-67

• 

/10 ?

‘~ Li
/ ‘ 1~’C/4 1~ i~~il’-’T ~~~\

p~~(~~ mir~wi~ 5

/~7c

• r L~~~tTh ~ ~-
- 1/’.. ~~

11

~~~~ . - -S . . — a . .  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— 5 ,

~~~~~~: 

-S -~~~~•~~~- -~~~~-~~~~~~~~~~~~ S 
,—‘

USL Tech. )~~o.
22)42-157-67

(~,
) 

ç)

L1
~~~~~~~~~

~~~~~~~~~ ~
1z

~
t7 

~I ~4I t T h~~~)

1
~~~~~~~~~~

S
~~~~~~rtIr

~~
(IL ~ ~ 1 IL..’IM. 5 r~ J1~ 

~~
—J ~‘-h~-~.Pj

_ _ _ _ _

12

‘. ~~~~~~~~~~~~~~~~~~ .~~ —* • —t 5— . .... . ‘55 — a~~~ • . ,~~_ . .  , .-- • . . -. — .

L— 
-, • -‘



USL Tech. Memo.
22)42-157-67
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APPENDIX C

FORTRAN PROGRAM NO. 0832

15
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C PE PA r~T AT ION F IJN C TI CN ,TRA P4S FEP FLIIcT !ON, IM PULSE RESPONSE fCA SE 1*1
C C.A .STREt .SKY

C!~’EN~ !CN Z (5OO),RER6C (50O),AP PLE (500),A IC %~(50.50),B (200),TRFER(5 0,
15o),R~ Sp (5O ,5O ),pAT!O (5O ,50)e5(5Oo).GSUM (~ O ,50),R(tO0O), !DUNP (18)

• D~ ME~ St C~ bU FFE R (1024),XAX IS (500 ),YAXTS (500)
• STOJ N AL F ‘O~ 32

STECC AL F *
w R I T L  OUTPUT TAPE 4,9501

• 9501 FCR frA T (1~4~,3
• RE AD TI~PLT TAP E 3.9502.Dt

9502 FCRY A r (A S )
!F (TDJ PJ—D !)9SO3 .9s04 .9~O3

9503 PAUSE 6
9504 ~RI TL OUTPUT TAPE 4.9502iD1

~R IT~ OUTPUT TAPE 4,9505
• 9505 FCRfrA T (10X32 I4D .A.STRE~ SKY ,RCCM 312 6.CODE 2242)

READ j~’.~PUT TAP E 3 ,100 ,At ,A2 .X3 ,X2 ,C ,V ,NdSKP .JSKP ,KSKP ,NSTOP
100 FCR ?~A TC6F8 .3,5I3)

RE AD INPUT TAPE 3 ,1O 1 ,W ,WWAX ,T ,4K ,KK ,A KWAX
101 FC RMAr (4F8 .3’2X .I,,2X ,F8 .3)

REAC INPUT TAPE 3,103,B1 ,e2,P3,e4,P5.86,A7,68,B1Z
103 FCRMA T (9F8 ,3 )

PEAD I NPUT TAPE 3 ,104 ,AfrEGA ,CELTA ,TT ,TAu ,~ 10,PHI
104 FCRMAT (6F8.3 )

W1 :w
AK 1~ AKliii

N 5TCP~N5TCP . 1
(~~P1iN +1NP 2 zN, 2
C1’N~ 1
PIEI3 . 1415
DEG sLBO ,/PIE
C2a2. **C 1
C3’N~ 2
NPRCDi1

150 DC 160 I~ 1,NP1
NE W I~~INPPCD 1NPRCD *NE W !

160 CCN TTNUE
PRODi P-~PROD
C4.C2*PROD
IF ISKP) 11 6, 102 .116

102 1*1
105 S (I) :(X1/A1)**2 .(x2/A2)**2

5x .S (T)
2(I )~~ ORT F (S X)
ZIi’l:S(I) l.O
IF (Z M I)11O .tlO ,1 (D 8

ioe RER AD (I):O .

GC TO 261
110 Ap PLE~ !)cl,~ 5 (7)

IF (N) 12, 111 ’ 1 12• 111 PEA p~ I,0
OC IC 11 3

11 2 PFAR ZA PPLE (1)**N

I’

-• ~~~~~~~~~~ 
~~~~~~~~~~~~~ :. 
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113 R~ RA 0( I ) sPEAR* C 1/P1E
115 X j~ X1 .P5

X2 uX 2 , 86
• 1s1 .1

CC TO 105
261 W R!T L OU TP UT TAPE 4 .251
251 FCR frA T (1X36HZ RER AD IAT ION FUNCT ION)

~.RITL OU TPUT TAPE 4 .252 ,(Z (I) .REPAD (I) ,I’I ,Nl )
252 FC PfrAT (1X .F10 .5 ,Sx .F1O.5)

~R ITL OUTPUT TAPE 4.253
253 FCRMA T (///)

• 11 6 Lfr.1
125
126 1.1

IF KK ) 130. 127, 130
127 P 1~ Bt ,.C*B3/V

P2s82.C*134/V
Rp S (Al* P1 )ft *2* (A2 *P2)*02
AK s5CRTF (RB~ /C

130 Iii
• 263 %IIRITL OUTPUT TAPE 4.254

254 FOR?~A T (1X3 4HKW TRAN SFER FUNCTION )
165 IF (AK .AKMAX )170 ,170 ,195
170 IF (W .W MAX ) 180.180.190

• • 180 A KWCL W ,I ).A K *W
Ip CW ) 1 85. 182. 185

182 TRFER(LM .I) ;1 .00000
CC TO 187

185 8CP .AKW(LI~!,!)CA Ll. RESGEN( BC P.B )
84N6u80P**C1
‘IRFER (L M ,I .C4*8 (NP2 ) /RANG

187
W i~*B8GO 10 170

190 N2’I.l
N411.M

~‘*R T T~ OUTPUT TAPE 4,255,(~ AKW (Li~,I),TRFER (LI’,I),I.1,NZ),Lt4.N4.N 4)
• 255 FCRNAT(1X .F10.5 ,Sx ,F10,5)

280 W RI’T E OUTPUT TAPE 7 ,273 .((TRFER(LM,!), Ii1 .N2),LM ~N4,N4)273 FCRt~AT (F1O ,5)I.1
W~ w 1

• LM aLM .1
AK ‘AK .8 12
GC TC 165

195 7:1
• END FILE 7

END FLLE 7

AK AK I
IF (KSKP) 250,197.250

197 P~PPCD.1CC 210 I~.1,NP1• 
~NFWs2M—1W PRCD: fr PRODaMNLW

210 CCNT TP4UE
PRC D2zI ” PRCr)

‘~1

1

•

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 
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C5:C4 ,(PIE*PPCD2)
• 265 l~R I T~ OUTPUT TAPE 4,257

257 . FCRI ’A l(1X3 4HT/K IWD ULS E RES PONSE )
211 A PSFT sAB SF (T )
212 IF (ABSFT —AK )2 30 ,230,215
215 RESP (LM ,I):O.

• G0 10 235
230 RATI C (LM S I ) :T /AK

• C . 2 : R A T I O ( L M,I ) * *2
G 3a 1 ,— G2
F NsN

• EXP :FN ..5
• G4 :G3**EXP

RE SP ft .1 ) ‘CS
Ta 1.87
1.1.1
CC TO 211

235 N3.I.I
N4.LM

~R IT~ OUT PUT TAPE 4 ,258 ,((RAT IC (Lfrd ) ,QESP (l.M .I),IiI ,N3),LM*N4,N4)
• 25$ FOR MATUX ,F1O .5 ,5x ,F1O.5 )

282 W RI TL OUTPUT TAPE 8 ,275 ,((RESP (LM .T) ,Isj ,N3).L ,M $N 4,N4)
275 FCRfrA T (F1O. 5)

NaP 1xN3.1
IF (NST CP—N 3P1) 234 .234 .231

231 DC 232 l’N3PI ,NS TOP
RESP (N 4,I)*0.O

232 CON TINUE
W R ITL OUTPUT TAPE P,2 33 ,((RESP (LM ,1),1 sN3P1,NS’?~~$ ,LM ~It4.N4)

233 FCR~AT (F1 0,5)
234 IF (AK.AKMAX )236 ,237 ,237
236 AK~AK .B12

LMaL~.1
Isl
Till

H CC TO 230
237 L~ i1

END FILE a
E N D FILE 8
N~~0
A K IA K I

3 lul
238 011a B l /AK

T zTl
J . t
D 1 2 :ABSF (D t1)

239 G5Lw (L ’~.J)=O .
240 FPA CTa IAU /Tl

E1:A I~ECA .DELTA *FRACT /2 .O
E2:Et*TAU
E3 :E2 ,PHI
E 4 :C C S F ( E 3 / D E G )
CAL L AW P (TAU ,R)
FC N = Rc I )*E4
TCIF (T —TALf l /AK
GRAPE:*BS F (TDIF)
PLU I~:GRA PE .1.O

(p
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-_ 
~~~~~~~~~~~~~~ 

-5~~ • - S  
~~~~~~~~~~~~~~~~~~~ ~-‘--‘-.--•• ~~~~~~~~~~~~~~~~~~~~~

IF (PLUI~
) 850 ,850.279

279 E9’O.O
CC TO P01

850 Es.GRA PE /C12
NE 5sF 5
I A iNES .1
78 aNE 5. 2
E 6 ,GRAP E— RA TIC (LM .!A )
E7z E~ / t’1 1
Es’1.C~~E7
psPN zE7*REsp(L~ ,Ia) .E8*RESP LM ,IA
E9aFC~ *RSP N *B 10

801 CSUJ~ (LM ,J)~~G5UI’ (LM,J )$E9
TALSTAU .B10
IsI.1
E IOs AR SF (lAW
IF(TT..E10)241.240.240

241 GSUM (tY ,J)sGSLM (LM,. J)/AK
ABSFT.ABSF (1)
IF (A SSFT—A K)242,243.243

242 T.T.87
J iJ . ’
TAUSTAU 1
IF (SENSE SW ITCH 5)9997.9999

9997 00 9998 LK’l .lS
ICUMP (LK )’.O

9996 CONTINUE
I0IJMP(16)..6
IOUI”P(17)’.0
IDUI ~P ( 1 8) ’~45
CALL DUMP (IDUMP )

9999 Go TO 239
243 IF (AK.AKMAx 244,244.249
244 AK ’AK .812

P43. 1.1
N4SLN

276 W RIT E OUTPUT TAPE 6,277,((GSUM (LM ,!).I.1,N3),L. M .N4,N4)
277 FCRI~’AT (F1O .5)

N3P 1.Pi3.1
IF (NSTCP ”Na Pl) 224.224.221

221 DC 222 I.N3P1,NSTOP
GSUM (N4.I):0e00000

222 CONTI NUE
W RIT E OUTPUT TAPE 6,223,((GSUMCLM ,t),T .N3P3 ,NSTOP ),LM ’N4,N4)

223 FCR~ AT (F1o.5)
224 P45:N5 .J.N510P N3

IF (AK ,..AKMAX) 278 .278 .249
278 Lfr.LW.1

Till

7:1
CC TO 238

249 END FILE 6
END FILE 6

250 I~1sI41.1
~2’N1.2283 IF (ISKP)35o ,259 ,350

259 CALL PLOTS (8UrF1Rc 1024 ). 1O24 ,5)

I,

_ _  _______ - • • a -
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CC 260 J’l.Nl
XA X I S (J ) ‘Z U)
‘VA X 75 (J).RERAQ (JI

260 CONTINUE
CALL PLOT (0.O.5.0.•3)
CALL SCALE (YAX !S,5 ,O ,Nt ,1 ,1O ,O)
CALL SCALE (XA XZS.1O.O .N1,1,1O .O)
CALL LINE (XA X IS ,YAX IS.Nt ,1 ,1 ,11)
CALL A XIS (O. 0,O ,O ,2OP~RERA D IAT ION FUNCTION .20 ,5.O .9O.0.YAXY3 t~t),V

lAX IS (~‘2) ‘ 10.0)
CALL AXIS (O,0.O.O,1~Z..1,10.O .O .O ,XAXI5 (Mt) ,XAX IS(M2),l0.0)
CALL PLOT (0.0.0.0.999)

350 READ INPUT TAPE 3,9502.ED
IF (ED—T EOD ) 9503,9509,9503

9509 WRIT E OUTP UT TAPE 4,9511
9512 FCRMAT (4HOEND)

END FILE 4
9510 STOP S

END (1,1.0.1.1)

2o
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SUBROUT INE BESGEN
DIMENS ION R(200 )
RE $ 1.OE—5
Y z S INF( L ,0 )
Z:CCSF (1.0)
C: SCRIF (2 .0)
CC 5 1:1.200

5 B( I ) z O . 0
IF (X—10 .) 6.7.7

6 RNz35.0/(3 .5—LOGFIX)~GC IC P

7 RN :~ .05*X.25.
8 NaRN

IF (P4— 198) 9.9,206
206 8 (200) :0.0

8 (199) : BE
207 A N z N

STORE ‘ 2 .0*ANeB (199)/X—B (200)
8(200) : B (199)
8(199) a STORE

IF (N ~ l98) 280,290,207
9 B (N .2)s0,0

B(N .1) ‘BE
280 MAX ’N .2

DO 10 I’1.N
JsMAX .1.1
AN zJ—2
B (J— 2) a2 .O*AN*B (J~ 1)./X~6 (J)

10 CONTINUE
CALL JO (X ’BES)
C1~ 8ES/B (2)
DC 15 I :1 ,MAX
BC! )  ‘6 (1) *C1

15 CONTINUE
16 RETURN

END (1’l.O.l .l)
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